This is an amendment to Topical Broad Agency Announcement (BAA) for Embedded Instrumentation Test
and Evaluation #043224. This amendment includes the Embedded Instrumentation briefing presented at
the Bidders Conference held on 06 October 2004; final Questions and Answers from the Bidders
Conference and the List of Conference Attendees.
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Purpose of Briefinc

— Erproauce Director, Operatonal™irestanas

B

_{___Evaluatlon n T&E/S&T Embedded
Instrumentation Focus Area

= Provide a broad overview of the need
and benefits of Embedded -
Instrumentation in the Acquisition
Process and for the Warfighter
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LIMITED

= OT occurs on limited articles under limited SELDOM
scenarios a limited number of times

= Many operational characteristics can only be
ascertained over extended periods time and

-

|gniicant issues that impact effective OT

T&E is a cornerstone of acquisition




___needs are difficult to establish

“PULL”

:__-
because ofi acquisition
program financial
accountability L

= While warfighting systems can CAPABILITY
be driven by “technology
push”

TEST
TECHNOLOGY
PUSH

2st planning usually revolves -
around available test
resources and capabilities



2 [S always a Neec

pvice 1&M and ~
projects

to balance risk with
project executability

= Executability drives test
capability solutions
towards lower risk,
more mature
technologies
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Tt O e

-e—"Balaﬁees-th-e need for CTEIP JIM (and Service |&M)
project executability with the need for new high
risk/high payoff technology in support of T&E

ANCEMENT THROUGH
SYSTEM UPGR

THROUGH LOW RISK

Test technology keeping pace with the future
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~ = [leverages successful applied researchiand

“=ongoingradvanced technology development
by transitioning S&T efforts from labs,
academia, and industry to T&E capabillity
developers and users

= Funds test technologies that keep pace with
avoelvingweapons technology,

gadequately test future advaneed systems

B
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T&E/S&T Program Office

o e ——— e
e L. Davis (Program Manager) ——— _— —
—— R. Barrett (Principal Engineer)
Dr. M. Brown (Principal Scientist)
- D. Gaddy (Financial)

| - | | *

Hypersonic Test

Spectrum Efficient Technology
S. Ortigoza (EA)
L. Smail (Programs

J. Babilon (EA)
Dr. B. Phillips (Programs
Subj Matter Expert

Subj Matter Expe
— Various m Dr. D. Schaefer
_
B Working Group B Working Group

Multi-Spectral Test
F. Carlen (EA)
L. Huynh (Programs)

Subj Matter Expe
m Dr. S. Gontarek

Financial

B Working Group

; Directed Energy Test
4 P. Holt (EA)
S. Jackson (Programs) |
Subj Matter Expe
| TBD
_

Working Group

Information Systems Technology Test

R. Kolesar (EA)
TBD (Programs)

Subj Matter Expe
TBD

|| Financial

= Working Group
TBD

Embedded Instrumentation
Dr. G. Shoemaker (EA)
J. Hooper ( Programs)

Subj Matter Expert
Dr. S. Zakanycz

Financial

B Working Group




TEST SCENARICS
ENVIRONMENTS

a Ilrm’red set of circumstances - - Numeemor

ARTICLES

ﬁ!@ﬂ_ﬁe}- EVERYONE
= El enables anrexpansion of the
test opportunity space
— To include all systems produced comaaT space
— For the full life of each system St —

PROCESS

— From the DT/OT events to every
training exercise and combat

mission ‘n’
e potential to transform b!

STAGE IN

warflghtlng system

“Technology Enabled T&E Process Transformation”
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- An Embedded Instrumentation ystem (EIS) is an integrated suite =C,
specialized components that provides information about a host system
~ toe.a person or process who evaluates the information to make technical
and/or programmatic decisions about the present and/or future design
of the host system. The systems of concern include the warfighting
system itself as well as all necessary supporting systems such as but
not limited to test and evaluation, training and logistics support systems
and may be a standalone systems a subsystem thereof, or a system of
such systems. It is characterized as performing its functions as an
integrated part of the host system installed therein as part of the
original system design or added separately (applique) after the basic
host system design. The EIS components may be self-powered and

such size and weight as to not impact the de__gn.,_igbricatiiﬂI —
r perform host sys intrusive)
r failure does not in any

mance of the host system.
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) ) Embedded Instrumentation System

e —

DATA
STORAGE

DIGITAL
DATA
PROBE




- Data Telemetry: The function of
transporting data and/or information off
the host system in real-time or post-event
to an end user as well as the offboard
control of the EIS by the end user. TM is
medium independent. The EI Focus
includes the development of new
technology for the establishment of a
conventional TM capability and/or
miniaturization and/or hardening of
telemetry components as they reside on
or in the host system but does not include
the development of telemetry media or
telemetry protocols and standards.

X2

DIGITAL
DATA
PROBE

- Electrical Power: A voltage and/or current
source intended to operate the EIS
components and able to operate
independently of the host system. Power
may be provided as a primary or secondary
electrical storage device and/or as a - Data Processing: The application of specialized
generator. A generator may convert any algorithms implemented in hardware and/or software to
form of potential or kinetic energy available prepare the data for transport, storage and/or telemetry
from the host system or the environment into as well as processing, analysis, evaluation, and display.
electrical energy and/or provide for the It includes but is not limited to data

sympathetic absorption and conversion of reduction/compression, fusion, and encryption.
electrical power from the host system or any Processing may take place on or in the host system or
external energy field. offboard the host system.



Offboard Data
Processing,
Mining, Fusion,
Analysis &
Display

|| End-User ——

Application

SE, ISOR SENSOR SENSOR AT
L . = PwOBE

El DATA El
STORAGE TELEMETRY

¥~ E1DATA
PROBE

-
1

ENGINE
CONTROL
ELECTRONICS
ENGINE

INTERFACE




USER
APPLICATION

TRANSPORT
TRANSPORT

TRANSPORT

TRANSPORT
PHYSICAL
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/ Aggregation

/ Presentation E
]
transport oot
\

Info

transport\\

Data

tfransport
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Standards

IEEE
802.xx,
EIA/RS-

e ——

Description

/ Presentation

transport
/ Aggregation \

transport\
Info N

transport
Data . -

—Raw data

* Most likely analog, i.e.,
voltage or current

* Most likely transitory,
needing to be sampled

e Unformatted/Unverified

Functions
» Functions to collect,
interpret and insert data
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—Digital data

. . App
Standards * Probably not scaled
) * Verified to represent
ASCII / Presentation an accurate physical
measurement
CRC-32 / | transport -
Aggregation \ -
transport\
Info .

transport \

Functions
o Extracts raw data and
transforms it to verified
digital measurements T
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Information Layer

s ————— —y Description
A _ App — Scaled data or datums
E—-
/ Presentation
transport
Standards / Ageregation \ = —
SQL transport\\
JPEG t It \
— ranspo

tra

S —
 Associate structured information items with measured systems
elements
* Describe schema for datums into information fragments (system
facts)

* Encryption/Decryption 19




Description

; : App — Information that is specific to

systems or subsystems

/ Presentation

transport
Standards / N -
SQL MM Info transport\\
SQL
t rt
Temporal Data — \

Physical

rmation from multiple sensors combined to give insight into component/subsystem/system perm
* Allow for registering data sources

« Allow for associating (relating) data sources to form a complex aggregation
 Allow for spatial / temporal registration of sources (access patterns)

20



information combined with

Standards

Data
warehouse
SQL DM

App . :
external information, such
as red-line parameters,
/ maintenance schedules,
transport performance specs, etc. —
/ Aggregation \ -
transport\
Info \\
transport
Data b \

tr

Functions
 Extract pertinent information
» Compared to expected values
» Format or packaged to display

21



=y Description
— — System information
; presented in a uniform
/ Presentation
manner
transport
Standards / Aggregation \ -
transport\ -
TBD Info ¥
transport
Data b \
tfransport \

Physical —

¢ information
Real time display

Field level maintenance

Depot level maintenance

Data warehousing, trend analysis, etc

Extract information for modifications and follow-

22
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Transport Layer

Description

— Information 1s moved
from one system to

Standards
another system
TCP / Presentation
HTTP - —
A, / Aggregation pp—
telemetry \

Info oy

EIA/RS-232

— Data

Functions
« Format or packaged
information to
transmit 23




B

- Instrumentatmn suites that are m|n|atur|zed and light-
swelght, withrincreased survivability and non-obtrusive
Installation

= |mproved sensor sensitivities
= Onboard power sources

= Plug-and-play, open architecture to support the full gamut
of applications and users (development, test and

evaluation, training, logistics an lo mentﬁﬁ%
IgUI2IBIETFSEIFNE

iniaturized telemetry components -

= Advanced massive storage, data mining and processing
tools

24



= Smart Sensors
“"= Massive Data Storage
= Reconfigurable, self- @
healing networks :
= Onboard power sources @

= Miniaturized telemetry
components

MININ
FUSION
DISPLA

coplelitienllnle] iplel
Processing tools

25
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moedded Instrumentation Visiol

--———*_r'lle\faee Ademonsiratér non=niri '».—»-..—»'r..—w((e(

—————
- = 2

mstrumentatlon-sensors—poWer soyrces, data storage

. lechnologies.and architecture concepts that enhance T&E of
warfighting systems, reduce the cost of data collection and
Improve interoperability and standardization on ranges. Specific
objectives include:

— Sensing and collecting critical test performance:data
— Enhancing data storage and transmission
— Determining high accuracy and continuoeus: time, space,

ositionyand.attitude information |
‘Tlpnteﬁac' Wi Etainks o —

'M teringiana reportir amunications and.their
responses

— Reporting human operator performance
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- enIaleHN YU EIHEISNOIAUINIE
- ———systems undef-test and hardware-in-the-loop testing:
—ale.Increasing exponentlally Early involvement or Test

anad Evaluation in the acquisition cycle IS essential.

= Approach. Develop enabling technologies for

miniaturized non-intrusive instrumentation suites that
demonstrate increased survivability.

— Improved sensitivity sensors

— new.demonstrations in alternative and micro-power ...
generation to power test Instrymentation:

:'ag eoerpedded data processing capacity:

— poth plug-and-play and open architectures to support
multiple applications and users (development, test
and evaluation, training, logistics and operational
employment). 27
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transducer
layout, Jan 04

Compact High density, High data Rate Holographic Memory

Photodetector

Photorefractive
Lithium Niobate
Crystal: 1cm3 cube
with up to 10
Terabyte storage
capacity

@6
® 3606

Advanced
Combat
Systems




the Future
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‘ FY 2005 FY2006 FY2007 FY2008 FY2009 FY2010 FY2011 FY2012 FY 2013 FY2014

El is Part
Of a System

—
| ———
[T -

Develop
Architecture Develop EIS
Deploy Deploy System of
Architecture Appliqué Systems

Define

El

High Density Metadata MEMS
St . Standard
orage anaaras IMU || nstrumentation Iﬁtyesrtfzr:e
T ———

Advanced Dala Bus

Data Fusion Common

Chip-Based Tools

MEM_S Telemetry Virtual

Packaging Sensors

AS



= System Acquisition Manager - lower test e ———
cost/development rlsk enhanced spiral
« “development/APB/P3I process

= Tester - Continuous testing throughout the lifetime of the
system in multiple operational environment

= Trainer - Operator and maintenance trainingthrough
monitoring personnel and system perfermance

= Tactician - Hard, quantitative continueus; system |
eimanee;data to support better system employment

\ INGEIAVEIIGLING SySter

mybﬁ 53 2] el ) DEtter trained personnel,
actics validated by data, enhanced: reliability,
maintainability and availability (RMA) and reduced

logistics
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allenge

i

(@CESS ol' Je Can e UNCco] ntortable
_,_.E_Emnedded Instrumentatlon requires data
collection requirements and components to

be integral to the warfighting system design
(cultural change) -

= Need for new technologies
= Non-intrusiveness

. -

‘Miniméﬂ‘size T ——
-— Eow power - |

— Affordable cost

31



T&E/S&T Program Roadmap

T&E/S&T Focus Area
and Goals

FY 2002 FY 2003 FY 2004 FY 2005

FY 2006 FY 2007 FY 2008 FY 2009

FOCUS AREA: EM

Miniaturization and
reduced-weight
sensors and
instrumentation
packaging

Reductions in on-
board power
demands

Instrumentation
command and
control

Advanced
algorithms

BEDDED INSTRUMENTATION (El)
* Direct Methanol Fuel Cell for
Armored Vehicle Instrumentation
< El
Study
» Compact Holographic Data Storage

» Carbon Monoxide Emissions Sensor for
Gas Turbine Engines

» Gas Turbine
Engine Probe

* Advanced Munitions Flight Test
Instrumentation
» D-Fiber Optic
Sensor
* MEMS Fiber
Optic Sensors

Technology for continuous and
non-obtrusive T&E

1* Synthetic instrumentation \
1»Miniaturized reduced weight sensor instrumentation packaging \

1*Harsh environment survivable instrumentation ‘\\
1»Wireless data and communications transfers and distribution ) .
1*Vehicle power lines as a data bus )
i*Low power instrumentation /)

1» Compact high capacity data recorders '
:-Techniques for applying metadata /

E-Human performance instrumentation \
:-Anti-jam processing techniques for El \,
r*Non-intrusive network interfaces 2 i
1»Command and control instrumentation ______ /

E-Telemetry on-a-chip Y
:-Tunable MEMS transceiver \
1+ Electro-adhesives /

_________________________
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— 00
= Open to government, industry, and academia
(teaming highly encouraged)
= Seeks innovative, high risk/high payefi state-

of-the-art technologies for El system
anchitecture

SRy

= Awards in December 2004 timeframe

33



T —l—

s Uhderstand the impact of robust, mature S&Ir technology:
- on the advancement off Embedded Instrumentation in
«gupportof-Test and Evaluation

= Creatively respond to the El Architecture BAA
— Must address a relevant T&E need -
— Must be 6.3 S&T effort
— Potential for joint Service application preferred
— Clear transition path for T&E usage

-Dr. George Shoemaker, EI Executing Agent, NU\;V—CDIVNPT, (401)
832-5304, shoemakergt@npt.nuwc.navy.mil
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_c_..__.of Op.erailonal Testlng throughout the life of the
warfighting system
— Large numbers of SUTs
— Wide variety of environments
— Maximum realism

| WI|| enhance the acqwsmon process and *
ﬁ TEESYStE T T —

= Questions???
35



Embedded Instrumentation (EI) BAA Bidders Conference
October 6, 2004
Sheraton Airport Hotel
Warwick, RI

The EI Bidder’s Conference opened on 6 October 2004 at 1:00 in the Newport South
room of the Sheraton Airport Hotel in Warwick, Rhode Island. The purpose of the
meeting was to review the EI program and answer any questions concerning the EI BAA.

Introduction: Lisa Brazil opened the conference with instructions to all participants
about the meeting protocol. This purpose of the conference was to answer questions
about the technical portion of the EI BAA.

All proposals are due on Tuesday, 5 November 2004 at 14:00 and should be sent to the
attention of Maria Goulart, Code 59, building 11. The meeting attendees list and
questions and answers will be posted on the NUWC website approximately 1 /2 weeks
after the Bidder’s Conference.

Dr. George Shoemaker continued the conference with a power point briefing of the EI
program. Questions and answers follow.

Questions and Answers:

Location Questions Answers

If the possible Yes
implementation is more
applicable to a particular
element (soldier, etc.) which
is of greater interest to one
or two services, is that of

interest?
As this is NUWC running a | No, Navy NUWC projects are not of
DOD program, is there an greater interest than any other service.

equal cross service interest
or are Navy-NUWC projects
of greater interest?

Can you identify the No. You need to verify that any
individuals on your government individual you partner with is
Executing Agents team? not a working group member.

Can you provide the POC E-mail Dr. Shoemaker and he will reply.
information on the other
focus areas, other than EI?

What is the relation of this None. However if you have submitted a
topical BAA to the general | proposal under the current general BAA
BAA that is current until and it is applicable to the EI BAA, the
June 20057 proposal should be resubmitted under the




EI BAA.

How should we organize our
response, by platform type
or technology area?

In accordance with the outline in the
BAA.

What is the transition path?

The proposer must identify this.

What is the requirement for
the size of the company?

There are no predetermined limits.

Does this require hardware
or could it be a software
solution?

The software solution is acceptable, but it
must demonstrate the EI concept.

How about a prototype that
has been developed for
phase I or II through SBIR?

That’s alright as long as the proposed
effort is new work and applicable to this
BAA.

Do we need past experience | No.
with the DOD as a

company?

Does the working group No.

have a particular application
that is favored for the
transition phase?

Is it better to approach the
BAA with a focused
application rather than a
technology with broad uses?

Neither one is preferred to the other.

Are there any small business
requirements.

If your proposal meets the criteria of
FAR 19.702, a small business
subcontracting plan must be submitted.

If the technology applies to
more than one topic, eg. air
& space systems and
armaments and munitions,
should a proposal be
submitted under each topic.

If the proposal fits multiple areas, submit
a proposal identifying all areas. You
might indicate applicability to multiple
areas in the Executive Summary.

Are there a preferred set of
formats for transferring
data?

No.

Is compression of interest
for storage of data?

Yes

Do they expect telemetry
data to be encrypted for
transmission?

Perhaps

Paragraph A2 in the
announcement strongly
encourages consideration of
previous work, but
Paragraph B2 states that the

The government is not interested in
funding enhancements to proprietary
products.




government is not interested
in funding enhancements to
products that exist. Please
clarify this apparent conflict.

Are small businesses given
any preference in the
selection process

No.

Where does RF telemetry fit
that is not part of spectrum?

It may be of interest here.

Because of the short period
of time before submittal,
how quickly will the
attendees list be posted?

It will be posted as part of the amendment
with answers to questions..

Please restate the web page
referenced earlier in
presentation.

http://www.npt.nuwc.navy.mil/contract/

In the land combat systems
section 3, the BAA mentions
“minimal” power and
weight. Are those specific
requirements or constraints?
Can you further quality the
term “minimal”?

There is no specific requirement.

Is an interface mandatory to
all networks?

No.

Will you support a partial
solution? For example, a
key sensor that is needed but
does not include other
elements for a complete
T&E.

Yes.

Regarding land combat
systems, are there any
physical size constraints?
The section on air & space
systems does specify 1 cubic
inch.

Is there an alternate method
of submitting proposals

Three hard copies plus a CD Rom must be
submitted as stated in the BAA.

electronically?
Can classified work be Yes, but follow the appropriate
proposed? procedures.

What is a website for
defining 6.1, 6.2, 6.3, etc.
What is 6.3?

While most agencies break out R&D into
the three categories of basic research,
applied research, and development, DOD
divides its RDT&E (Research,




Development, Test, and Evaluation)
account into seven categories, each with a
numerical code: Basic Research (known
as “6.17), Applied Research (“6.27),
Advanced Technology Development
(“6.3”"), Demonstration and Validation
(“6.4”), Engineering and Manufacturing
Development (“6.5”), Management
Support (“6.6”), and Operational Systems
Development (“6.7°”). DOD also funds
some R&D and support costs in non-
RDT&E accounts, and funds applied
research on medical topics in the Defense
Health Program. Please see the following
for more detailed information:
http://www.aaas.org/spp/rd/dod05p.htm

What is the range of funding
for previous similar
projects?

Funding is dependent upon project scope,
labor and time. The program has funded
short duration (6 month) projects as well
as multi-year efforts. Funding in any
given year has ranged from $100K to
$500K per project.

What exactly are some of
these projects/ programs, eg.
Satellites, under surface,
water sensors, etc.?

It is not appropriate to review projects that
are currently active in the program.

Would an existing T&E
sensor system (currently
used for military R&D) be
favored over a “new”
sensing system? In other
words, can the BAA be used
to break down barriers to
wider practical use through
a:

1. miniaturization step
integration of
“layers”

3. increased processing
power (locally, ie. At
sensor)

4. maintenance free (ie,
no battery
replacement)

5. self test/self cal

Not necessarily. Existing sensor systems
are not necessarily favored over “new”
designs. However, the numbered items in
the question may be of interest even if
applied to existing systems.

The BAA states 1 year to

The program has funded projects from six




prototype. This limits the
scope of the development.

months to three years. The point of the
statement in the BAA is that there must be
a measurable, deliverable product for each
year of funded effort.

The BAA states that the
government is not interested
in funding enhancements to
proprietary products, but is
interested in COTS. Please
define the boundary between
the two.

The government is interested in S&T
technology transition to support T&E. For
example, COTS may provide an
attractive, viable, cost-effective solution
to a T&E requirement, if it is repackaged
to support military weapons testing.

You mention leveraging
programs “underway”. Can
you explain in more in
depth?

The government is interested in
leveraging embedded instrumentation or
S&T work that may be funded by other
organizations, such as, DARPA, for
example.

Can you define
Architecture? Are you
referring to the backbone of
the system?

open systems architecture: 1. The
layered hierarchical structure,
configuration, or model of a "system" that
(a) enables system description, design,
development, installation, operation,
improvement, and maintenance to be
performed at a given layer or layers in the
hierarchical structure, (b) allows each
layer to provide a set of accessible
functions that can be controlled and used
by the functions in the layer above it, (c)
enables each layer to be implemented
without affecting the implementation of
other layers, and (d) allows the alteration
of system performance by the
modification of one or more layers
without altering the existing equipment,
procedures, and protocols at the
remaining layers. Layers should be
designed to use open systems standards.

Note 1: Examples of independent
alterations include (a) converting from
wire to optical fibers at a physical layer in
the 7 layer ISO network architecture
model without affecting the data-link
layer or the network layer except to
provide more traffic capacity, and (b)
altering the operational protocols at the
network level without altering the
physical layer. Note 2: Open systems




architecture may be implemented using
the OSI Reference Model as a guide while
designing the system to meet performance
requirements.

For down loading data via
TM, what is the range?

It varies, but could reasonably be viewed
as line-of-sight.

What is more important,
proposing a sensor, a
network, the architecture, or
the complete solution?

One element is no more important than
another.

The sensors listed on the
Navy Sea application appear
to be more tactical sensors
than performance sensors

The government is seeking embedded
instrumentation to support weapons and
platform testing.

Does everything have to be
in place when the proposal
is submitted?

Your proposal should follow the outline
in the BAA.

Your opening slide listed a
number of universities that
apparently had been
involved in the program.
Would it be possible for you
to provide a point of contact
for those universities such as
Ohio State, University of
Cincinnati, etc? I met the
Brigham Young attendee,
but that was only one of the
universities on your opening
slide.

No.




PRE-PROPOSAL CONFERENCE SIGN-UP SHEET

EMBEDDED INSTRUMENTATION FOR TEST AND EVALUATION
| ‘ BAA #043338
SEG. | Name: Last, First M. | COMPANY NAME ADDRESS | PHONE NUMBER E-MAIL ADDRESS
I | BRAZIL LisaM, NUWCDIVRPT, Code 911, Bldg, 11
2 6 henouda Bahes A m,ctiﬁeaw WM\%m Touex plac| @FDL+ 735 || ahesja 8xinsys tech. Grh
gnurd , A nu\\,_r.mr_ .
3 . , , i Qeseavehn Civele -
Durli ng, Michael | General Electric Nistagun Y GR)381- 44T | durling @ feseavch. qe. om
L |
— — ; 28 i Aenie —
! Hity, Ellis PBorttelle m\c Lo %M OH gz |€13)429-4595 | hissegbatheliwory
5 . 4598 _ -
Scholt, Sitphe,,  |B35hem Young Unvesty | Prow, T Mﬁ (8)422-1693 | Schultz© ee, byu, edw
6 _ , . 10 Srpardte PLIT21-072— 2870 scds(le JISre
vn?:.@hc \0\\» Vi uh\&ﬂ\‘h So. \vmk\o\&u.\,\?\*ﬂr.\ﬂb‘ i o) 8h 3 ¢ e (D C.?@?& -9y
7 7 .
. _ Techaslogis| 700 Kive Fpum bty 35 u\ww\\ TholTon e F2ZC .comp
JoH QOP.QC _wc\ [NnTePnaToneal Wwﬂ@»ﬁ\ﬂvﬁu Mo 20850 /RTS
3 . 220 Thive sV [ . L
T-H. [ e, smv,vmrwm@meﬂuf\ pEwpeRTAL ol -gig-aal T Join o Regeo @ Dyru.cona
|- M/a-Corg el | OU RlomesaT &od G754z - , )
S/ gﬁm\@)\ 8 e & N.u\\Q. Coms? %Qﬁ\ﬁ M O\%“v\ %\&R\ a%hb&\@&?&mgg\mm Qv\ﬂ
10 \ T b 3
,.794 ;4&&9@ AT Theotol Tae, Lovinms C&\N( LIS ¥b3- 2255 M+n<ﬂ.o§,\h ATK. Con.
u i . SeChnck Pond D o R .
I@OEV u\\_m . W&.\%e& ﬁww\_, @Es_mu ‘N._dmédtv Eﬂ%mmww fuT@Nr\ -7222 gw\ﬁu\r\@ IMTHYNE NeT™
12 .. |8l Farfn D oy :
wv\b\mdm\l\ ..V@EW DLp Engmretsing *Wlw rof MHI o237/ o1 - Bt ~0007 nw\m\%\mQ DEANET
13 _ . . 360 Stiund A ; . P

1



SEQ.

"Name: Last, First M.

COMPANY NAME

ADDRESS

PHONE NUMBER

E-MAIL ADDRESS

UiV oF MUK AetEmr (26 Dol

SVF~ 770 —465”

) %‘\t\&sx an.

cHeE {0 rAd 2 )
4 .\e.: He, ftomins € PANTmed M, WA 0377 AMicne @ umassa, Ly
_ Moarieor G e mman] 55 T CLlacke \mb (A1) BLF-¢270 . .
IS MM DVVNPP M SS (o ) M”r—ﬂrk\s(w Z,OUPgEt.ﬂﬁonSJ <SP<.SC.ﬂPbbA 2@5mn. Conn
THO g 7 266! mekw.\& BB (G377) 427950 7 |Lamie. CHEN #:T@NT .ong
€ & Benver eel o
\m Lpwce ChEXAuLT IS 7 reere ~ “ 4543, (937) 475~ 756G
17 Vb, Jostio B | Bratf § trhifray | 0 LRt 3] gy (79 555~ T | s st € preche o
. ook A . o o u%ﬂ.sw 804 <.6?«QR%~<G \tu.v SUb-0111 Jock@ progen .:@.T
| & |Murdock, Hon rogeny >3 Mddietown S s I g Fmuc (7 progendy.
a - Cloflin - Pop K ~ &t &% o
A Op%@a: %imﬁ,.m\m*ww%mﬁﬁm\m Lo sfes O/NW\WMP tay @ B8Ed«finfom
" _ A MASS o |
20/ 06Ma i) Spdilon 1 | NI, o3 " o2 @538 el £k cony
. _ 7457 RiDeE Ap kfb-&Qw,i\mo\w _ s .
$ marhin @proshye .
2\ | maaTIN, Joun g) Pro OBTEST, Tnc. resse U Jyarhin @proshie . coy
_ FbhO TEHNOLOGY DRNE .
EYWNEL- - 0S/- Z.
A2 | WIEBOLD, Hoarb W. | HOKED Aenss M b~ 951-703% | ftiod uuiebold @ howctl. com,
s
Z3 | Me Pz_amk.. Jares | mse ﬂmwwﬁwé n_wnv%ﬂm\t\w.ﬂ $3%01 Yot H9Y 7393 pmme @ Mmse-Th.coq
, &q R 46 Easr Rickand . Kewse
24 |KELSEy, Licuans Homwequseu ﬂng?ro.cooo..wﬁw 221 393 207 no\. Noco,«.hnrn .Anor,
. . DA Ab. YL Eud DAVD. GoLD S1E 1N ©.
: 195 _
* mo_o_m.ffvpc& fr.leE@C Televlooro, N o60g ot 813 341 NonEBY WELL « com
. SEThn Clarke Kad| 4., zue. /. o .
|26 | 7rHigp, ) & | Norlhnp P \Q\‘Nap\s\.mﬂ cozys| ¥/ EYI- €270 | pudl. 7 (@ 1L . Lom




PHONE NUMBER

SEQ. | Name: Last, First M. COMPANY NAME " | ADDRESS E-MAIL ADDRESS
16OTT, INICKHAEL, 9FT Baplerer BISA Y o 02 2757 | mpiactt ber.
| P _wm. s CAnis s (ovp t&rw..ﬁﬂ A 25W-922 M)pigett @ camber. com
o | Jct ! .
1A wely- Az | A/ N
1 P willolw TRV o \« \.*
\«%ﬁ‘@%s N Ko Scicanagt  reowid k3 ot605 |AOI-46 (<0900 | dskerm® Kulite. com
Decver, Totw 6] AsFyn Systomesd =95 338> (oY) Jdree, @ asfym cou
Wyl bwav koo | %0 Belew N 6(¥ 332 0532 | waldewor?) asty . o
| Avgostsn s oM \Aﬁéfm Meedow, | M4 &m& f
“ _ | '€ 0.\%,?\%\! el o
Pl | Umass o] &50 21000 | o pensstyy | BTN @ gk
\DA\A,\\\N‘Q\\\ MV\Vw\\u
. . Rto A céare o,
&m‘; = meecr oS | "k F0) 56\ 6629 | St s &
, Wy e .t&:“&ﬁ.qﬂoﬁn\ﬁ > % (/ Mﬂ.\\,@%&oxs Cgw
MU |






